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We hmce stud{ed by immtm01ogiCai .me~hods;  n.afi~e . .... .5is .s.olubility_ A~aop~e~6ms :C:arid B~O? ~'l:DL-~:e.e _ :; 
and  chen-fically raodified L D L * ,  and-hthe.rclafi0nship . .. prepa*e6 as" fo t lo~a :  - -".: .-. " .2 7 :. :~ " 

. . :  < . . • . • . , . . . 

.of i ts  p~.otein m o i e t y ,  A p o  B, w i t h  lhe  anaj. W p.~,o~e~ - ' ,Get ill. t r a t m n  o n  Sep~a.de~. G-~ 5Oan.gDS ~m,~,e~ .of- - 
, comp~nems .of V L D L ,  Apo B and  A p o  ,'.C. T h e  ~esulis - " - A p ~ V L D ] 2 a c e o z d m g ~ 0  Blbv,m ~nd at. . t3] .  " " =ii -/-: 
r epor ted  concerned  5 t o  10 d i f f e f e m  nOrnii8 lipoplo;..---- " - ~ e  a p e  B:f~amion o f V L D L w a s  seiecfi~ely extra:el: 
tern prepara i ions  whose  p n f i i y  h a d  b e e n  prev ious ly  eft  usLug :Kah,e'S*eb3mique [4] wi~h t,e*.lamethyi u,ea-- 
cont~al led b y  immun-odi f fus ion  and immunoe lee l~e -  
pho~dsis, wi;th ~ev.eral specifi ,e.and he~e~-,61o~ouS anti-  
~gela _ 

2. 'Materials a n d  m e t h o d s  

.'~Lra:cJen,tlifugation was  pe l fo lmed:  accord ing  %o 
Have! nn,d aL-:[! ] at density 1006 fro" WLDL and bea 

v/v; Af..Iez cen~ . n f u g a n o n - l O ,  3000  a~pm, t he  floatin. g . 
cake c o n i m m n g  the B f~-ac~ion~waSWashefi ~wice ...- 

w ~ h  TMU,.de,lipidgf.ett ~ d t h  e~h.ano] c+~her 1:3  and-  - 
. ~ . ~ e n  d a s s o l ~ e , ~  m a  T ; a s - - S D S  b u f f c x .  T h e  T M U .  s 0 t ~ a b l e  

,e~ial.d,~sca~ded a f f e ,  cemf i~nga t ion .  " : .~ " 
• Irnmunodiffusion [5] a u d  ~brnrnunodec*roph,o~cesis . 

: ~6] were ca/xiedo~afiri ]% agar0se ~ veron~il b u f f e r  " 
~ween ] . 0 2 4 - 1 , 0 4 5  .fox L D L  The. ¢o¥.alent m6d~f ica-  pH g;2, .A ~v~do:black ai*d S~ada_n:D]aek "~-e,:re used ~O~r ..=. 
fi,on ,of L D L  was  a,ch~e~ed wi th  ma}e~,c anh~'d,lid.e in . . .  p I a l c in  m~d ].ipkt,siaining. AH pze.Cipita'don . . . . . . .  react ions  
10O-f01d n a o h i  excess o'¢e-- tyrone ~esidues, bY the  wc~e carfieid .out in a n t i b o d y  ,~xcess)Forlhe.paSsi~,e " 
~echrfi Ue o f  B u f l e / e~  al 2 Residual  maleaxe was  - rMcm],a~enaaggtu~nafi0.~i zabM~ ied  ce~s Were coa t ed  ... q . . . .  ~ . . . .  I ] - ~  . • • . - . . . . .  . . -  . . -  . . - -  , . . . . . . . .  . : 

remov~ d b y  ~xten~D e diafriltra~tion, o~  Dia f lo ,mem-  • . . .  with'antigens-, b y  :glu/i~Taldehyde = d:e~cfi~edby..-"- _.-:.-• 
• ,bian.e ~ I - 2 .  . . . .  - • - -  .. " . . . .  .:. -- Avran-ea~ ,~7]i.Amisemq agains t  1.DL; Ma ley !  L D L ,  - - -  

For. t he  p~eparat i~n 0 f  apoproIe ins ,  ~na!eyl L D L -  _ i%~aleyl :ADo B, V L D L ,  A p o  B o f .  ~,rLDL a n d  :Apa .C, -: .... 
was delipSda~ed b y  ,efhanol ether 3:~ ; a n d  the  pre¢ipi- weze pr~paTed b y  ~je .ef ing ~vevemt ~abb~tS w~th 200 /ag  
t a red .p ro te in  solubi l ized .in Tfis  b u f f e r  plq B,0 wiLh - pro,~e~n an t igen  and  I?.! 5 -xa~ c,omple~e ' FreSh:d- "~.~.dju-" " 
aod w n h o u t  s o d m m  d o a e c y l  suha~,~ '0.2 M fin,at .con- - . :can ! ,  ~w.me ~t_ fla~, ee ~ee:k~y.anierva!.ls-The ~nocuIa,t,ons - 
" . - . .  - • - ' .  : - " " : . . • ' - ~e ,~ : i i~-ade~aa?lyadmi~4iSie led  in sevc,-zal s.po~ in-. v ' .  

.:.. - . . . : i :  :~ : - " .  . : . :  . i .  -. • :. -.  " .. . ,  -'the~,ck, : ; : . i . : . .> . :? :  : . : .  : :./ 7 .  . :-:.:..:~ / - : . : - . '  :7:-: ::-:.; 
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, :Ib/LDL: >eerylgW~:density-hpop!0Iein;.Apo B} :ap0p,0te-m B; - .... =2~esu}i;~i/i.:i. I .@: : . .  f :4-- : - : . ~ . . " / .  i: - .  :!.-..- ). ~:.--: 
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Fig. L ]EP .of ~ative and naodified LDL ~gainst an ~n-ti LD,'L 
ser-'.~m, Siidcl-,(Amido black s.tain~ng): L MaL LDL IL LDLi . 
Slide 2 (Sxadan black staining] : L MaL .LDL ]]., LDL; Slide .3 

_ (Amid0.~]ack s,taining0: L MaL LDL H. Parlial]y de]ipidz~ted 
MaL ]LDJ~; Slide 4~(Am~do ~la.ck s'ta~ning); L MaL LD'L IL 
:MaL A~0. B.  . . . .  

• - . • . . - 

zer~na against par~iaily ~de!ipida-~ed LDL (AmidD Dla~t; stain~m~), 
]D: ]- Ma~, LDL; 2, LDL; 3, MaL Apo ]3; ,4, pard .'z.lly de]ipadat- 
.ed Ma. LDL;~,  Apo B ,of VLDL in SDS; 6.  iMal Apo B in SDS; 
]]~P: I, J~-~l, Apo B in SDS; II .Ap:o B of YLDL .in SDS. 

in pr.escn,be o f  S D S  does  (wel l  6) ,  in  t E P  w i l h a n  anI,i- 
sert~m zgainstpartial]j~ del ipidalef l  L D L ,  maley~.. A p ~ - B  
and V L D L . A F o  B s . o ] ~ b ~ e d  i n S D S ,  exh ib i t  several 
p~eeipi taf ion ] . L ~  (~ ig . -9 )~No  prez]p]ta'ti.on r m ~  w e r e  

::~ented m g o o d  ~rea=tivity ( p r o t e i n  ~nd ,lipid staining) ,  :found w h e n  SDS-~sohabilized apopro-teha~ B We~__, s~b-  
Ma'leyt A p t  B di d n:o-t ~e.aet whereas  paa-fially del ipi-  ~ ~fitited t o  rezetio='.' w ~ l h  several nonspec i f i e  iabbit  anti-  
,dated maJeyl LDL ( a b o u t  50% d:elip~dafi:0n for  p h o s .  se~a . . . . .  . 
pho] ip id  s and '95% foa- =ho.]estexo]) still  rea et.ed. The  T h e r a b b i t  znfisera, w e  obtained,  in:d~cated. . tha~ all 

- increased anodat  m o b i l i t y  ,of the rnod~tqed pxmehas  . . the  pa~,oduets w e  .need for  i m m n / n ~ a f i o n w e r e  g o o d  ".~n- 

( f i g  2) .  " " - anally I L D L ,  and 31ess w~ih  nat ive  L D L ,  s h o w i n g  at the 
-Th~ loss  o~ lreac:fi~ty o f  .ma~yl  A p o  B ~s ~es~to~efl s~ame ~ m ~  a p a T t ~  ~ 5 , e n ~ h i p . . A m f i s e r u a ' n  a g a in s t  . 

in: presence: o f  S D S :  ma~eya A p o  B,  as  ~sho~en ~.n fig.  3 ,  m a l e y ]  A p o  ]3 :re:asted wi,th m a l z y l  L D L ,  na~dey]. A p o  B 
doer ,not.rca¢~, whereas  :~h~zame p~rodu,ct ;so]ebl]iz¢.d and a l l h o u g h  w:eak~ez~ al~,o•wifla nat ive  L D L ,  " 

- : ' : " : F i g : 4  s h o w s  the rezetio~as.obtzined wi th  an dse~a- 

~ 33~i~ ~ ̧- ~ + ~: ~ ~ i ~/~:: ~: C~/i~ i:~//~ i/i~:~ ~ i!~i:~! ~:i~ ~i! ̧ I̧!~ ~: ~ i/i! L~i i ~i/!~/~! i~ i~ ~T~ili !i :~ i ~ i  ~(~)~ ii i :~!:/-~-¸ 
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F i g .  4 : I D :  LSl~de 1 :  . A n : t i s e r n m  a ! . ~ i n s t  A p o  LB o f _ " V L D L :  1 ,  A , p . o -  B ~ f  v L D I . . ;  2 ,  5 ,  A , p g .  ' C ;  3 ,  ,6 ,  b l a l .  L ~ L ;  4 ,  . V L I ) ~ .  N t i d , e  1 1 :  

i Antige:tum against Apo:  C: 1, ~l~l. Apo.  B; 2, 4, 6, Apo. .C;  3, LDL;  4~ Apo  B o f  VLDLo - .... . 

• 4 .  D i ~ e u s s i o n  i . . m a m a s , e r a :  , ' : . . .  " : 

: . :  . ~, : " :.:-:._ i i . . . . .  " - "  !- . " - - T ] a e  ex i~Ienc ,e  o f -~  e~oss  reac',tiOn A p  0 C ~ A p o  B 
- T h e  use  ,of :~el p i e c i p i t a t i o n  t e s i s  and .of t h e  ~ e r y  a n d  wice ~ e r s a , c o u l d  b e  a l s o  cons].d,ere.d a.s a n . e x p z e s  z 

,se~,gii~v,e m i c r o - h a e m a g g h a , t i n a t i o n  t~.~hni.que al l ,owed zion Of a :simil;arbly l i m i t e d  ~o ~. r e s t r a i n e d  ~'egion o f  

t•o e s t ~ N i s h  a c , o m p a f i s o n  b e t w e e n  : m a l e y ] a t e d  LDL 

- a h d  i t s d e l i p i d ~ t i o n  pred.nci:~. - . . - - .  /: : 
. I f  .ma ley la , f i on -and  p a r l i a l  .del ipidat i ,~n d i d  a f f e e i  .. 

b u t  1il l i e  t'li.e immun.ol ,ogi ,ca]  ,~eactii, i t y - O f  LD12.  ,tOtM 
d e l i p i d a f i o n  e o n A d e r a b l y  al~e~ed i ~ ; i m r m u n a g e M N w  
and: r n i c r o p a s s i v e  1~£aemagg3utinafiOn we_r,e .still ) o s i t J ' ¢e ,  
bJal ]D~an,d I E P  b e c a m e  n e g a t ~ v . e .  " " " " • " - " 

b o t h  ' A p o  B a n d  A p o  C mo ' ]ecule~ , . :The  p a r t i a l  r e l a t i o n -  
str ip a n d  t h e  s p u r  I h a t - h a v e  b e e n  n o t e d i n ] D ,  rag_e: 

. lma,d s u p p o ~ t  t b  ' this i n t e r p r e t a t i o n :  : 
. , . . .  

- A k n o w l e d g e m e n  " " c • ~ s  " 

of.Apa B b y  S D S  in  a b s e n c e  ~cf ~he 1 5 p i d m , o i e t y ,  " 
c o n l d  b e  e x p l a i n e d  b y  ia v o n f c r m a ~ . o n a l  r e 0 r g a n i z a i i o n  
o f  ' the m o l e c u l e  a n d  the:  s u b s e q u e n  ! p rec ip i t a t i . on -pa 'o :  

p o t t i e s  S i m u l t a n e o n s ] y e x , t e r i o f i z a t i o n  o f h i d f l e n  ~n~i. 
i gen~¢ de~e~m~nanzs ,  res~l~s ~nChe  a p p e a r a n c e  ,of seve ra l  

p r e c i p i t a t i o n  l~raes~ . 

The.. r e ~ t o r a t J o n  o:.f ~h.e :gel p r e c i p i ~ a t ~ 0 n  ~reac,tivRy " T h i s  s t a d y  w a s  ~ u p p : ~ r t e d  b y  t h e  lnsf i~u~ Na~ i0na l  
de  l a  S a n t ~  e t  d,e ]a R e c h e r c h e  M~di.eMe a n d  by ~ gra~.t  
f r o m .  1he F 6 n d a ~ , o n p o U r  l a  R e c h e r c h e  M4.diea]e  

F r a n ~ a i s e .  - ." . 

--Refei~ences.. ? " - 
A n o t h e r  a s p e c l  o f  t h i s  inve~, t iga i ion  wa~  1he Jrrl,m-- ' " 

p i e  tat~ o n  o f  t h e  intr~ gu~n g :resz~]ts ~.e. f o u n d  b t~h .  in  I t ] .~m~e], R J . ;  E.de~;H;A. and Bragdon; J .H.  ,(3955) ~. Cl i~  
ge l . p r e~ ip i{a t i on  a n d  pa s s ive  haemaggJmina .~ -~2~  ~ - h e n  . • ._/nvest. 34;-1345. . . .  • . - • " 
A p o  C .and A p o  B rea~:~:ed w i l h . t h e i r  honao]:o:gous a n d  . I2]  Bmle¢, p~3.G, 5 1 o , n - i S , 3 . J . ; H a a ~ I l e y ;  P ; S . . a n d  L ~ b e _ ~ , ~ a . , ~ ,  

I " G I - i  - - . - - N .  ( 1 9 6 " 7 )  g i o e h e r n .  J .  1 9 3 ,  7 B  P .  I : • " . i - 
r e z p e c t i v e ! y  h e t e r o l o g o u s  :an~is:ea'~. T h r e e  m a . m  n o r e .  - • . . . . .  • . . . . . .  . . . .  , • - YP • - I3] B r o w n .  ~ ; V _ a Z . s L e ~  IN-l-and FredA=*:so=, D_S. (1970)" 
i s i s  are sugg.es~ed: .  - " - " " ..... . ' • * : " Bi0ehini. BlopJay.,s. Acta.  2 0 0 , 5 7 3 .  - " " . : 
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